is instrumental against infection. The prize was given to the lab chief, Jules Hoffmann. But the first author on the paper, Bruno Lemaitre, has argued that he initiated the project and planned it, that he made the discovery that mutations in the Toll pathway rendered a fly impotent against infection, that he wrote up the first version of the paper and that Hoffmann's scientific contribution to the discovery itself was largely limited to improving the paper's style [7] . And the facts asserted by Lemaitre are not disputed. It is documented that Hoffmann never properly acknowledged Lemaitre's contribution to the Toll discovery. Jeremy Garwood has researched the matter and alleges that Hoffmann also manipulated perceptions, just as Waksman had done half a century before, by writing numerous reviews, giving many lectures, making copious use of the royal "we" and by networking to raise his own profile at the expense of his junior collaborators [8] .
Why worry about who receives Nobel Prizes? I think we should because the prizes act so powerfully to define what we value in science; the prizes create role models whom scientists try to emulate, they draw attention to the greatest discoveries and announce who is responsible for them. The choices of particular laureates often receive worldwide approbation but, whether they do or do not, they should be open to scrutiny. For in Nobel's will his express intention was clear: "the most worthy shall receive the prize" [6] . What specific events in your early life most strongly affected your path into a career in biology? All developmental processes occur stepwise, and so did my own trajectory. Though from my earliest recollections I was always interested in science, I went to typically unedifying, casually violent and prejudiced provincial 1940s-early 1950s American public schools, from which only a tiny fraction of male students ever went to college, and where there were no particular scientific opportunities available. But the day I walked into 10 th grade biology class, I saw an elderly and kindly, intelligent-looking teacher in a long severe dress and heavy black shoes. She was Miss Krum. A fateful idea popped into my mind: I offered to her to make all the class lab preps for the year, if I would be excused from weekly quizzes. She looked at me over the tops of her old fashioned thick glasses, and said "Do you know how to make microscope preps, young man? "Yes Ma'am" said I, and went home and fixed up some stained onion skin and a few paramecia etc. on a microscope a family friend had given me one Christmas; and that was it: by the end of that year, and the weekly experience of looking long and hard at some new preparation of fascinating cells or eggs, or studying ancient teaching sections,
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I was hooked for life. And so that summer I went to Provincetown, Massachussetts as always, for that was the location of the art school of my father, Morris Davidson, who was then a famous painter. He made an arrangement with one of his art students that by another serendipity a week later had landed me in a wonderful laboratory at the Woods Hole Marine Biology Laboratory (MBL), just at the other end of Cape Cod. The student was Ellen Donovan, the wife of Prof. L.V. Heilbrunn and an artist in her own right. L.V. was an MBL scientific institution. I was to wash dishes in his lab, and to make my keep, at night collect whatever biological wastes each lab had put outside its door, ground up horse meat, empty clam shells, dead sea urchins, whatever. But when I walked in the door, 'Boss', as L.V. was universally known, growled at me "You are going to do research if you are going to be in my lab!" He gave me a problem, and a clue to the possible answer, and the rest is history. It was 1953, and my first publication describing the successful conclusion of that summer's work was in the 1954 Biological Bulletin Abstracts of the previous summer's research proceedings. In August, I had had the terrifying experience of presenting this work in the big auditorium before the whole MBL Corporation. But on the strength of that project I later that year became a Westinghouse Science Talent Search Winner, and on the strength of that I got to go to the University of Pennsylvania where 'Boss' worked the rest of the year. I spent most of my four years of college in his lab there, except for a few required courses; then on the strength of Boss' recommendation to me, the next step was the graduate program at Rockefeller, and the intellectual rigor of my next boss, my PhD advisor Alfred Mirsky...
What in your view is the distinguishing feature of developmental biology with respect to other natural sciences?
It is the source of causality, the genome. Developmental biology differs from other sciences, physics, for example, most profoundly because of the organizing role of the primary informational content of the genome. The genomes of animals are the unique products of a billion years of evolution. Much of the encoded regulatory information is used to direct the processes of development, and how this works is the basic answer to how development works. The intellectual history of this inquiry has deep roots. Long before modern biology came into being, thoughtful and curious people were aware that in development the embryo grows continually in complexity, in terms of the number of different body parts. But is this just an illusion? For a time in the late 18 th century, European philosophers were convinced that it must be an illusion, that there is no reasonable or intuitively acceptable or logical way to explain developmental growth in organismal complexity, so that what really happens as an embryo develops is just growth in size; that within the head of the sperm is a minute but fully formed version of the adult body plan. But what was once thought to be inexplicable, we now can actually understand. For the first time it has become possible to perceive how the whole informational system operates in development. No, the organism is not pre-formed in the head of the sperm, but the head of the sperm and the egg nucleus do carry an immensely complex, species-specific, regulatory program for the stepwise process of embryonic development, the physical basis of which lies in the regulatory DNA sequence. Furthermore, the molecular biology of the 2 nd half of the 20 th century taught us that even though there are several apparently different strategies by which the initial phases of embryogenesis occur, all animals at root use essentially similar control strategies to build their body plans. Furthermore, all animals are equipped with about the same sets of developmental control genes. The recent discovery of highly conserved gene regulatory network kernels provides specific examples of how a solution for one animal may point the way to solutions for other, in some cases distantly related, animals.
Looking back, what would be your advice for how to think creatively in the most productive way? When I muse about this question, a recurrent image comes to mind. I am in a comfortable field surrounded by a wall of thorny bushes. There are a few gaps one could crawl through, but most lead only a few yards and end blindly in sand traps. But there is one place where the gap leads to a trail which then gets bigger and broadens out as it penetrates the forest, and then brachiates, and then in due course gives rise to great highways which traverse the distant lands of future knowledge…The problem for those who would venture into distant lands, who would leave the intellectual comforts of the familiar field, is: how to recognize the right place to crawl through the wall of thorns? The answer lies in the shape of the mental triangle composed of intuition, current knowledge, and logic. For me the true and dominant guide must always be logic: intuition may provide the impetus; constant reference to what is known, even a little known, may provide the reality checks. But the choice of the way to a path that actually leads somewhere that turns out to be a real and new terrain, and not just a dead end, must be by constantly thinking ahead about what makes sense in terms of logic, step by step, as far as one can possibly see… What are the most useful attributes in today's scientific world? That's easy: inexhaustible optimism, inexhaustible curiosity, inexhaustible energy and inexhaustible honesty!
